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Abstract: Forestry and wood-processing industry are linked businesses due to the production and 
respectfully the usage of timber suitable for processing. Looking from wood-processing industry 
standpoint, the quantities of timber available on the Croatian market do not meet their demand. This 
paper analyzes the characteristics of the private forest estates advertised for sale (period 2010-2020), 
and it is an attempt to explore the quantity and quality of timber that could be used for wood-processing 
industry and by that diminish the supply shortage. The data on the private foUHVWV� HVWDWH¶V� VSDWLDO�
distribution (|552,000 ha), timber processing plants (416 pcs.), road network (|44,500 km) and the 
simulations (period 2018-2048) of private forests management (Beljan et al. (2020) [SmallScaleForestry 
19: 19-39]) have been collected and focused just on those estates advertised for sale. In the period of 
the last 11 years about 740 ads, advertised via on-line platform 1MXãNDOR�KU, have been analysed. The 
total average surface of estates for sale is about 170 hectares per year, but with the tendency of 
increasing. Predominant forest types such as beech, sessile oak and beech-fir forests, when performing 
sustainable and close-to-nature forest management, can produce about 350 m3 year-1 of timber suitable 
for wood-processing. If we observe all private forest estates which are for sale, the conclusion is that 
WKH\�FDQQRW�ILOO�WKH�JDS�EHWZHHQ�WKH�QDWLRQDO�IRUHVWU\¶V�VXSSO\�DQG�ZRRG-processing industry demand, 
but they represent a respectable contribution for reaching that goal. 
Keywords: Croatia, supply, demand, natural forests, added-value chain 
 

1. INTRODUCTION 
 

Forestry and wood-processing industry are linked businesses due to the production and 
respectfully the usage of timber and other forests products suitable for processing. In the 
production workflow forestry comes first by outputting the timber produced in quite long rotation 
periods, while the wood-processing industry is second. This mutualistic relationship in 
necessary to be cognized in order to develop, maintain and upgrade the added-value chain. 

The added-value chain by its characteristics and number of segments, as presented by 
Beljan et al. (2020), encompasses forest management activates (silviculture, road 
maintenance), truck transport of timber suitable for sawlogs and veneer processing to the 
timber processing plants. It is crucial WR�EULQJ�RXW�WKDW�WKH�WHUP�³WLPEHU�SURFHVVLQJ�SODQWV´�UHIHUV�
to sawmills and veneer plants whose total number in Croatia is 418 (MoJ, 2018).  

The availability of forest resources is a major issue for the wood-processing industry (Pirc 
et al., 2010). Due to the fact that about 77% of forests are state-owned �ýDYORYLü�������, the 
wood-processing industry is more dependent on this pool of timber. The essential attribute of 
timber market is that the Republic of Croatia has a monopoly and keeps the prices 
unrealistically low. In addition, it needs to be stressed that prices have been more-less constant 
in the last 20 years (Beljan et al., 2017; Posavec and Beljan, 2013). Looking from a wood-
processing industry standpoint, the quantities of timber available on the market do not meet 
their demand (Pirc et al., 2010). This is precisely why in this paper we have focused on the 
timber from the private forests estates which could fill the supply shortage to some extent. 
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Unlike Beljan et al. (2020), where the research frame were all private forests in Croatia, here 
the determinant LV� WKH� IRUHVW¶V� DYDLODELOLW\� RQ� D� PDUNHW� �IRUHVW� LV� DGYHUWLVHG� IRU� VDOH� E\� LWV�
owner(s) or by a real-estate agency). Similar attempts analyzing justification of investing in 
private forest estates and usage of timber for processing have been published by Beljan et al. 
(2018), but just on a local scale with a few case studies.  

Private forests in many cases are obstructed for active forest management and for being 
sold on a free market. The reason for this are unsolved property rights and land registry (Krajter 
et al., 2015), as well as their size. From the literature review it is evident that the average sizes 
of forest parcels are about 0.34 ha, while forest estates on average amount to 1.28 ha (Berta 
et al., 2017). Nevertheless, the initial data on all those private forests estates advertised for 
sale is that all legal and other obstacles have been removed. 

The aim of this study arises from the above-elaborated literature review and from the 
issues which link forestry and the wood-processing industry. The basic characteristics and facts 
on the private forest estates whose timber could reduce the supply shortage of timber on 
&URDWLD¶V�PDUNHW�ZLOO� EH�DQDO\]HG��7KH�VHFRQG�DLP� LV� WR�DQDO\]H� WKH�VSatial composition of 
timber processing plants and private forest estates which are on sale. 
 
2.  MATERIAL AND METHODS 
2.1. The study area 

7KH�VSDWLDO� IUDPH�RI� WKLV� UHVHDUFK� LV�ERXQGHG�E\�&URDWLD¶V�DGPLQLVWUDWLYH�ERUGHUV��and 
UHVSHFWLYHO\�E\� WKH�DUHD�RI�SULYDWH� IRUHVWV��$ERXW�����RI�&URDWLD¶V� ODQG�DUHD� LV�FRYHUHG�E\�
forests (including bare forest land which has the potential to become a forest in the future), 
while 24% of that is represented by privately owned forests (Teslak et al., 2018). On a total 
area of private forests (551,922 ha), the average length of forest roads is 13.9 m ha-1 and 
36.3 m ha-1 of skid roads. The growing stock equals 156 m3ha-1 where the broadleaved species 
are predominant (common beech 20.9%, sessile oak 13.3%, European hornbeam 10.3%) 
�ýDYORYLü�� ������ 7HVODN� HW� DO��� �����. One quarter is damaged mostly by negative insect 
impacts and forests are featured by poor natural regeneration. By the ad-hoc comparison of 
private and state-owned forests, which can be made from the results of a Croatian National 
Forest Inventory (2010), we can say that private forests are inferior in all segments. 

The fact is that not all of the private forests are available on a free market (Beljan et al., 
2020), so we have focused just on those which are, and which were advertised for sale. The 
selected study area is characterized by quite small pieces (fragments) of forests (Krajter et al., 
2015) whose actual size is yet to be found. Although the wood-processing industry is mainly 
oriented towards the valuable and prevalent timber coming from the state-owned forests, the 
spatial entanglement of private and state forests resulted by a more-or-less equal arrangement 
of timber process plants. This side-effect contributes to the possibility of processing timber from 
private forests. 

To fulfil the aim of this study it was necessary to incorporate all the above-mentioned 
spatial segments: i) private forests ready to be sold on the free market, ii) timber process 
plants, iii) forest and public road network.  
2.2. Data collection and processing 

The data on locations of the timber process plants and the spatial network of forest and 
public roads suitable for timber transportation (from forest site to a plant) have been taken from 
a previous study by Beljan et al. (2020) in a QGIS 3.10 format. Concerting the data on the 
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private forests advertised for sale, we encompassed the period from January 2010 to January 
2021. The data is provided from 1MXãNDOR�KU ZKLFK�LV�D�OHDGLQJ�DGYHUWLVLQJ�SODWIRUP�DW�&URDWLD¶V�
QDWLRQDO�OHYHO��1MXãNDOR�KU�is neither a wholesaler nor a retailer, it simply provides a venue for 
the seller. In the period of 11 years all ads that offer forest estate have been recorded in the 
moment of its announcement, and once more when they have been sold or when its owner(s) 
gave up on selling. The data involves: i) the date when the selling began, ii) forest estate 
location on a county level, iii) size of an estate. Primary data has been space-time analyzed 
using descriptive statistics and QGIS 3.10 where the emphasis is put on an interaction between 
forest estates and timber process plants. 

In order to assess the quantity of timber assortments usable for wood-processing, we have 
used the forest management simulations for private forests in Croatia starting in the year 2018 
(Beljan et al., 2020). Due to that, the presented estimate covers 2018, 2019 and the year 2020.  

 
3. RESULTS 

 
In the observed period (Jan 2010-Jan 2021) the total amount of ads is 736. As indicated 

in Figure 1, the total area of private forest estates available on the market is not constant but 
varies over time. The average yearly offer is about 170 ha for which it is evident that it tends to 
increase. For more detailed information, Figure 1 (orange line) shows the yearly average size 
of forest estates. They vary from 1.17 ha in 2015 to 6.03 ha in 2017, but with an overall average 
of 2.76 ha per estate. 

 

 
Figure 1. Trends of total (summarized) and average forest estate size advertised for sale. 

 
All private forests (estates) do not have the same potential for the wood-processing 

industry. Besides forest type, growing stock, increment, quality and quantity of timber planned 
for felling, a very important variable is the road accessibility apropos the location of plants 
(sawmills and veneer plants). Figure 2 presents the spatial interaction between forest resources 
and the wood-processing industry. The spatial distribution of state-owned forests determined 
the locations on which timber processing plans are established. The timber processing plants 
almost exclusively depend on timber coming from exactly those resources. However, private 
forest estates, thanks to their spiral entanglement with state-owned forests, have the potential 
to offer timber for wood-processing close to the plants (Figure 2). Results indicated that about 
91% of private forest estates, in the one-way road range of 15 km, have at least one timber 
processing plant.  
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Figure 2. Spatial interaction between forest resources and wood-processing industry (left). 
The area of estates advertised for sale in the period from 2010 to 2020 per county (right). 

The quality and quantity of timber assortments suitable for wood-processing is an 
RXWFRPH�RI�D�SULYDWH�IRUHVW¶V�PDQDJHPHQW�VLPXODWLRQV�(Beljan et al., 2020) and a collected data 
on forest estates advertised for sale. The total amount of timber is about 350 m3 per year where 
the most valuable assortments, like veneer and peeled veneer, holds just small segments of 
share (Table 1). According to forest type and the area or private estates, the beech forests 
stands out by their surface and amount of valuable timber. On the other hand, beech-fir forests 
are present in minor share by all indicators. Forests in the Mediterranean region (19.7 ha in 
2018, 45.0 ha in 2019 and 109.0 ha in 2020) are not included in the analysis (Table 1). In 
general, those forests with rare exceptions, no not have timber with the proper assortment 
dimensions for wood-processing, so we have omitted them in this segment.   

 
Table 1. Timber assortments produced in private forest estates advertised for sale (does not 

include fire-wood). 

Timber assortments 
suitable for wood-

processing 

year 2018 year 2019 year 2020 
S1 B2 B-F3 S1 B2 B-F3 S1 B2 B-F3 

area of private estates advertised for sale [ha] 
27.9 100.2 6.4 38.8 49.2 16.7 44.0 84.4 27.4 

m3  

veneer 7.0 21.0 1.8 9.2 10.8 4.6 11.3 18.0 7.6 
peeled veneer 2.3 16.0 2.0 3.8 7.4 5.2 4.8 13.4 8.5 
sawlog 1st class 20.7 82.6 6.9 27.9 40.0 17.9 33.4 69.2 29.4 
sawlog 2nd class 24.1 97.6 4.5 32.5 47.3 11.7 37.1 81.3 19.2 
sawlog 3rd class 11.6 44.6 2.8 16.1 22.0 7.3 18.7 37.6 12.0 
thin roundwood 2.0 8.6 0.7 3.0 4.3 1.9 3.1 7.8 3.2 
Total per *f type 67.7 270.5 18.7 92.4 131.6 48.7 108.5 227.3 79.9 
Total per year 356.9 272.8 415.7 

sessile oak forests1, common beech forests 2, common beech-silver fir forests3, *forest type 
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For the results overview, we can say that the total surface of private forest estates 
advertised for sale is increasing (Figure 1). The fluctuations are present from year to year but 
with the tendency to rise in the future. The biggest change is happening in the Mediterranean 
UHJLRQ�ZKHUH�WKH�IRUHVW¶V�FKDUDFWHULVWLcs are not favorable for the wood-processing industry. 
Forests have low growing stock and respectively smaller DBH (diameter breast height) which 
in most cases cannot be used in sawmills and veneer plants. Furthermore, the production 
potential of the estates located on the islands and on the coast is annulled because there are 
almost none of the timber processing plants (Figure 2). The most valuable forests and timber 
can be found in the continental part of Croatia. The beech, sessile oak and beech-fir forests 
are the predominant forests types that are privately possessed and just some of those are 
advertised for sale. 

The timber from private forest estates as a source for the wood-processing industry is 
limited to a relatively small area (Figure 1) with a modest amount of valuable assortments 
(Table 1). The share of most demanded assortments like veneer, peeled veneer and sawlogs 
is directly connected to a growing stock and it is always to be expected that the share of those 
will not be pretty high. However, in the case of greater growing stocks and increments, like in 
state-owned forests, the share is the same, but the absolute amount is higher. In other words, 
the quantity of the most valuable assortments is low because of the low growing stock.  

 
4. DISCUSSION AND CONCLUTION 

 
Private forest estates advertised via 1MXãNDOR�KU present the majority of all of estates that 

are for sale. Although this online advertising platform is very popular and frequently used in 
Croatia, it should be considered that some of the estates offered for sale are advertised 
exclusively via other platforms or by personal advertising. Regarding that, the presented results 
should be taken with a certain dose of uncertainty.  

From the data on the average size of forests estates (in Figure 1 yearly average is 2.74 ha) 
we cannot express the site of forests parcels. The ads contain information just on the forest 
estate, but not forest parcel size or its number. Based on previous research by Berta et al. 
(2017) the site of average forest parcel is 0.48 ha, respectively 0.34 ha, we may try to express 
just the number of forest parcels from which the advertised estates consist of. However, to get 
real data on the size and the number of forests parcels, an additional questionnaire for the 
owners should be conducted. This specific segment could be crucial because the logistical 
perspective of an estate constituted of more than 2 spatially separated parcels is complicated 
and more costly.  

In the case of this paper, forest management implies sustainable usage of forests where 
felling is performed just in order to establish and maintain balanced theoretical structure. The 
yearly felling is more-less equal to the increment which is not much looking from the perspective 
of the wood processing industry (yearly ranging from 5 to 15 m3 ha-1 (Beljan et al., 2020)). Of 
course, the quantities of felling could be higher, resulting in greater timber sources for the wood-
processing industry, but it would have a negative influence on forestry.  
 Although the yearly national amount of felling is about 8,412,000 m3 (1,087,000 m3 in 
privately possessed forests) (MoA, 2016) and the wood-processing industry requires about 
1,000,000 with a tendency to rise up to 1,450,00 m3 year-1 (CroGov, 2017), from which about 
600,000 m3 is processed by sawmills �,ãWYDQLü�HW�DO��������, still the supply shortage is present 
on the market. On one hand, the quantity of felling could satisfy the demand of the national 
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wood-processing industry but that is not the case (Pirc et al., 2010). From Table 1 it is evident 
that private forest estates advertised for sale, by the timber suitable for processing, are far from 
reaching that goal. However, the timber processing plants could consider buying private forest 
estates on a larger scale and using them as an independent source of raw material. In the end 
we would like to point out that it is obvious how a lot of private forest land is necessary to be 
possessed and maintained in order to provide enough timber required for wood-processing. At 
the same time, this paper is a piece of evidence that timber, by its purchase prices, is not 
appreciated enough by the domestic wood-processing industry. 
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